000 0 0 0 43(3): 233-245(2005) doi:10.1360/aps030073 
Acta Phytotaxonomica Sinica http://www.plantsystematics.com 


JUUUDUDDDDDDDIVUDUDU2 
“190 00° “900 100 Doo 


‘GO000000000000000 000 150080) 
2000000000000000 00 200234) 
(000000000 DU 100093) 


Spore morphology of pteridophytes from China IV. 
Thelypteridaceae 2 
'DAI Shao-Jun ^WANGQuan-Xi "BAO Wen-Mei "ZHANG Xian-Chun 'ZHANG Da-Wei 


‘(College of Life and Environmental Sciences, Harbin Normal University, Harbin 150080, China) 
"(Life and Environmental College, Shanghai Normal University, Shanghai 200234, China) 
“(Institute of Botany, the Chinese Academy of Sciences, Beijing 100093, China) 


Abstract The spore morphology of 50 species of 14 genera of Thelypteridaceae from China 
was investigated under scanning electron microscope (SEM). The spores are monolete and 
bilaterally symmetric, elliptic, broadly elliptic or subrounded in polar view and kidney-shaped 
or rounded in equatorial view. The polar axes are 16.8-40.5 um long, and the equatorial axes 
are 12.8-58.0 um. On the basis of their ornamentation pattern, the spores are divided into 
seven types. (1) Psilate. Spores of Phegopteris decursive-pinnata belong to this type. (2) 
Retate. Spores of Pseudophegopteris belong to this type. (3) Circinate. Spores of 
Glaphyropteridopsis, Macrothelypteris oligophlebia belong to this type. (4) Fimbriate-alate. 
Spores of Parathelypteris subimmersa, P. japonica, P. angulariloba, Cyclogramma 
auriculata, most species of Macrothelypteris, and some species of Cyclosorus belong to this 
type. (5) Perforate-lophate. Spores of Parathelypteris, Mesopteris, Metathelypteris and P. 
connectilis belong to this type. (6) Cristate. Spores of Cyclosorus belong to this type. (7) 
Echinate. Spores of Leptogramma, Dictyocline, Thelypteris, Pseudocyclosorus subochthodes, 
most species of Cyclogramma, and some species of Cyclosorus belong to this type. The 
relationships of some genera in the Thelypteridaceae are discussed based on spore 
morphology. 

Key words Spore morphology, Thelypteridaceae, Pteridophyta, China. 
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Table 1 Spore characteristics of 50 species of 14 genera in Thelypteridaceae 
[ [ Od oo Oo 
Spore No. Species Size (um) ^ Ornamentation Locality Voucher Figure 
980061 O 23.8+ 1.8X QQ [1 O O Giangxi 1 
Pseudophegopteris aurita 38.843.4  retate Nanping, Jiangxi Exped.) 1938 (PE) 
(Hook.) Ching 
980066 [] 27.8x 2.6X [] [] [] O O (HS. 2 
P. pyrrhorachis (Kunze) 39.54 3.5  retate Mt. Daxiangling, Kong) 3725 (PE) 
Ching Sichuan 
980062 Ig 285527x UU D U [] [ (C.W. 3 
P. levingei (Clarke) Ching 41.3 3.8  retate W Sichuan Wang) 66324 (PE) 
980063 O 28.54 2.2x QQ [] [] O (K.M. 4 
P. microstegia (Hook.) Ching 43.5+3.1  retate Gongshan, Feng) 8393 (PE) 
Yunnan 
980020 27.6£2.1x DO 00 O (W.P. 5,6 
Glaphyropteridopsis 36.04 3.7  circinate Emei, Sichuan Fang) 2558 (PE) 
erubescens (Hook.) Ching 
980022 DDU 22.84 1.2x [I U U Ll [] O (W.M. 7 
G. pallida Ching & W. M. 36.0 2.3  circinate Yongshan, Chu) 5067 (PE) 
Chu ex Y. X. Lin Yunnan 
980025 [1 225*23x 0000 1 B UO OO (XJ. 8 
G. splendens Ching 33.8£3.6  circinate Emei, Sichuan Zheng) 10016 (PE) 
980023 DDU 24.04 1.9x [IU U Ll [] [] (K.H. 9 
G. mollis Ching & Y. X. Lin 33.8— 2.7  circinate Emei, Sichuan Shing) 1118 (PE) 
980024 [] 21.041.8x 00 0 Ll [] 10, 11 
G. rufostraminea (Christ) 34.8+3.0  circinate Shimen, Hunan (Mt. Huping 
Ching Exped.) 0991 (PE) 
980031 [] 24.84 22X [DU t [] l] (S.H.Fu) 14,19 
Macrothelypteris 36.0+ 3.4  circinate Mt. Huangshan, 2293 (PE) 
oligophlebia (Bak.) Ching Anhui 
980034 Oooo 26.342.1x [] ut [] DDU cw 13 
M. ornata (Bedd.) Ching 40.543.7  fimbriate-alate Ruili, Yunnan Yunnan Exped.) 
10919 (PE) 
980033 [] 22.54 1.8Xx D0 00 00000 ll (Z.G. 12, 15 
M. torresiana (Gaud.) Ching 38.4 3.2  fimbriate-alate Mt.Yuelushan, Zhang) 51 (PE) 
Hunan 
980035 DDU 2155213x [] D U LU D [] [ (P.S. 16 
M. viridifrons (Tagawa) 34.542.5  fimbriate-alate Lin'an, Zhejiang Chiu) 5271 (PE) 
Ching 
980057 [] 30.0x 2.8x D0 0 0 [] [] (W.P. 17,18 
Parathelypteris borealis 20.30 1.0  perforate-lophate Emei, Sichuan Fang) 3030 (PE) 
(Hara) Shing 
980054 [] 37.54 3.3x [] [] [] O (R.C. 20 
P. nipponica (Franch.& Sav.) 23.3£ 1.8 — perforate-lophate Song Xian, Ching) 34728(PE) 
Ching Henan 
980059 [1 DB 30.0 2.6x [] o O [1 O [] (W. Y. 21 
P. qinlingensis Ching ex 18.0% 1.4  perforate-lophate Wen Xian, Hsia) 5972 (PE) 
Shing Gansu 
980052 [1 278425x [D D t uu 236-6[] (236-6 22 
P. subimmersa (Ching) Ching 39.8+ 3.4  fimbriate-alate Qiongzhong, Exped.) 1778 (PE) 
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O 1(0) Table 1 (continued) 
[] D [ OO UD DU 
Spore No. Species Size (um) Ornamentation Locality Voucher Figure 
951104 ü 36.05 3.1x O DU Ut (P. S. 23 
P. japonica (Bak.) Ching 26.342.5  fimbriate-alate Guiyang, Wang) 78390 (PE) 
Guizhou 
980047 O 46.0+3.8x [J 0000 O (P. S. 24 
P. angulariloba (Ching) Ching 31.02: 2.3 — fimbriate-alate Longdu, Fujian Chiu) 1636 (PE) 
980069 O 30.0+ 2.1x [] 00000 Oo (F. Jin 25 
P. angustifrons (Mig.) Ching | 45.0x 3.7  perforate-lophate Mt. South & H. Zhang) 81913 
Yandangshan, (PE) 
Zhejiang 
951101 [] 44.0x 4.9x 1 B UO [] (F. Wang) 26, 27 
P. beddomei (Bak.) Ching 26.02 2.5 perforate-lophate Hezhang, 90127 (PE) 
Guizhou 
981102 [] [] 42.2+ 3.9X [] [1 [] (F. Wang) 28 
P. chinensis (Ching) Ching 28.22:2.6  perforate-lophate Hezhang, 90116 (PE) 
Guizhou 
951103 [] 37.74 4.0X O O ood (F. Wang) 29, 30 
P. glanduligera (Kze.) Ching 20.5+2.3  perforate-lophate Xiuwen, 0120 (PE) 
Guizhou 
980051 [] (R. C. 
Mt. Lushan, Ching) 05147 (PE) 
Jiangxi 
980036 O 26.04 2.5 X 00000 [1 O [] (S.K. Lee) 31 
Mesopteris tonkinensis (C. 39.0 3.3 perforate-lophate Longjin 200496 (PE) 
Chr.) Ching Guangxi 
980042 00 29.04 2.3 Xx [UD O O (P. S. 32 
Metathelypteris laxa (Franch. 42.22: 3.7  perforate-lophate Mt. Huang- Chiu) 4006 (PE) 
& Sav.) Ching shan, Anhui 
980037 O 35.0+ 3.1X [] [] J.F. 33 
M. adscedens (Ching) Ching 47.5+4.2  perforate-lophate Nanping, Cheng) 40288 (PE) 
Jiangxi 
980041 0 27.3 3.0 X 00000 [1 O (C. F. 34 
M. hattorii (H. Ito) Ching 41.4£4.2 perforate-lophate  Longquan, Zhang) 4270 (PE) 
Zhejiang 
980040 [] 31.04 24x DDOD 0.0000 [] Y.C. Hsu) 35 
M. gracilescens (Bl. Ching 48.0+4.1 perforate-lophate [] 331864 (PE) 
Without precise 
locality, Taiwan 
980045 ooo 19.2+2.1x [1 E E] O (C. Wang) 36 
M. uraiensis (Rosenst.) Ching 32.06 3.3  perforate-lophate Lechang, 31573 (PE) 
Guangdong 
980058 O 38.04 4.3X o O uu (S. H. Fu) 37 
Phegopteris connectilis 57.8 4.6  perforate-lophate Fusong, Jilin 627 (PE) 
(Michx.) Watt 
981279 OG 24.84 2.5X UDD 0 (Q.X. 38 
P. decursive-pinnata (van 41.30 4.3 _ psilate Guiyang, Wang) 950701 
Hall) Fêe Guizhou (HGAS) 
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O 1(0) Table 1 (continued) 

[] [ [] [ [ 
Spore No. Species Size (um) Ornamentation Locality Voucher Figure 

980071 [10 B D 33.0+3.5x QO 0 O ü (K. M. Feng) 39 
Cyclogramma auriculata (J. 46.5 1.7 O Gongshan, 7479 (PE) 

Sm.) Ching fimbriate-alate Yunnan 

980096 00DD 24.05 L.5x i [] O 74 (Qinghai- 40 

C. tibetica Ching & S. K. Wu 31.5 2.1 echinate Mêdog, Xizang Xizang Exped. 74) 
5091 (PE) 

980095 [1 24.8 2.7X [] [] O (Z.R. 41 
C. neoauriculata (Ching) 31.52 3.5 echinate Maguan, Yunnan Wang) 772 (PE) 

Tagawa 

980136 [] 27.0% 2.2X [] uuu (C. J. Liu) 42 
C. leveillei (Christ) Ching 39.8+ 3.7 echinate Beibei, 100127 (PE) 

Chongging 

980134 O 270£11x 0000 OO (S.S. 43 
C. omeiensis (Bak.) Tagawa 37.5 1.6 echinate Baoxing, Sichuan Chang) 07613 (PE) 

980135 Hog 24.842.1x D [] ood (Z. G. Sun) 44 
C. flexilis (Christ) Tagawa 39.8 2.2 echinate Hongya, Sichuan 4274 (PE) 

981248 O O 33.0+ 3.1X [] [] (F. Wang) 45, 46 
Pseudocyclosorus 22.5 2.4 echinate Majiang, Guizhou 90380 (HGAS) 
subochthodes (Ching) Ching 

980028 DD 16.84 1.2X [] O (P.S.Chiu) 47 
Leptogramma intermedia 30.64 2.3 echinate Jianyang, Fujian 2285 (PE) 

Ching ex Y. X. Lin 

980027 [] O 28.5+ 2.1X O Ll OO (R. C. 48 

L. himalaica Ching 38.342 3.5 echinate Gongshan, Ching) 7366 (PE) 
Yunnan 

980026 00 19.82 1.3X [] [] O o00000 Z. 49 
L. jinfoshanensis Ching & Z. 28.82 2.0 echinate Nanchuan, Y. Liu & J. L. 

Y. Liu Sichuan Zhang) 4356 (PE) 

951099 O 285£24x QOOO0 OO (F. Wang) 50 
L. scallanii (Christ) Ching 37.5+ 3.1 echinate Bijie, Guizhou 78360 (PE) 

951100 QQ 34.84 3.5X Od [] (Sino-Amer 51 
L. tottoides H. Ito 33.0+ 3.4 echinate Songtao, Guizhou Exped.) 2367 (PE) 

980018 O 37.54 3.3X [] OO (Z. Y. Li) 52 
Dictyocline sagittifolia Ching 24.8+ 2.6 echinate Jianning, Fujian 10825 (PE) 

951098 [] 40.52 3.6X [] [] (J. Z. Tian) 53 
D. griffithii Moore 24.0+ 1.9 echinate Chishui, Guizhou s.n. (PE) 

980019 [] 33.842.0x 0000 oo (W. T. 54, 55 
D. wilfordii (Hook.) J. Sm. 30.0 4.5 echinate Longmen, Tsang) 20484 (PE) 

Guangdong 

980067 O 31.0+ 2.9x [] [] O (R. C. 56 
Thelypteris palustris (L.) 48.0+ 4.3 echinate Junggar Basin, Ching) 3093 (PE) 

Schott Xinjiang 

951105 o O 37.5£3.1x [D [] [1 (P. S. 57 
Pronephrium penangianum 23.3 2.3 lophate Chishui, Guizhou Wang) 04088 
(Hook.) Holtt. (HGAS) 

951226 [] 30.84 32x [] [] (F. Wang) 221 58,59 
P. nudatum (Roxb.) Holtt. 19.52 2.4 echinate Wangmo, (PE) 

Guizhou 

951218 QQ 225£33x QO00 [] (F.Wang)152 60 
Ampelopteris prolifera 37.5 4.6 echinate Wangmo, (PE) 

(Retz.) Cop. Guizhou 
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Figs. 1-19. SEM photographs of spores in Thelypteridaceae. 1. Pseudophegopteris aurita. 2. P. pyrrhorachis. 3. P. 
levingei. 4. P. microstegia. 5, 6. Glaphyropteridopsis erubescens. 7. G. pallida. 8. G. splendens. 9. G. mollis. 10, 11. G. 
rufostraminea. 12, 15. Macrothelypteris torresiana. 13. M. ornata. 14, 19. M. oligophlebia. 16. M. viridifrons. 17, 18. 
Parathelypteris borealis. 

Scale bar: 4, 8, 10, 12- 14, 16, 17, 710 um; 5, 180 um; 6, 7, 570 um; 11, 350 um; 15, 19, 140 um; 18, 90 um. 
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Figs. 36-51. SEM photographs of spores in Thelypteridaceae. 36. Metathelypteris uraiensis. 37. Phegopteris connectilis. 
38. P. decursive-pinnata. 39. Cyclogramma auriculata. 40. C. tibetica. 41. C. neoauriculata. 42. C. leveillei. 43. C. 
omeiensis. 44. C. flexilis. 45, 46. Pseudocyclosorus subochthodes. 47. Leptogramma intermedia. 48. L. himalaica. 49. L. 


jinfoshanensis. 50. L. scallanii. 51. L. tottoides. 
Scale bar: 36, 47, 49, 570 um; 37, 110 um; 38, 40- 45, 48, 50, 51, 710 um; 39, 100 um; 46, 280 um. 
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Figs. 52-60. SEM photographs of spores in Thelypteridaceae. 52[] Dictyocline sagittifolia. 53. D. griffithii. 54, 55. D. 
wilfordii. 56. Thelypteris palustris. 57. Pronephrium penangianum. 58, 59. P. nudatum. 60. Ampelopteris prolifera. 

Scale bar: 52, 53, 57, 58, 60, 710 um; 54, 110 um; 55, 410 um; 56, 100 um; 59, 140 um. 
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